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ABSTRACT : PURPOSE: To restrain deterioration of each cell as much as possible so as to prolong the 
life of a fuel cell main body by providing fuel-gas and oxidizer-gas lines which can switch 
the direction of fuel gas and that of oxidizer gas in each cell from normal to reverse. 

CONSTITUTION: A fuel gas line 1 1 comprises a cell inlet pipe 13, a fuel gas switching 
valve 14 and a cell outlet pipe 15, and an oxidizer gas line 12 comprises a cell inlet pipe 
16, an oxidizer gas switching valve 17 and a cell outlet pipe 18. When the body of the 
valve 14 passes through the pipe 13, the direction in which it moves is regarded as 
normal, whereas when the body passes through both of the pipes 13, 1 5 the direction in 
which it moves is regarded as reverse. During plant operation the valves 14 and 17 are 
controlled and switched from a normal to a reverse position or vice versa with the lapse of 
time. Therefore, the deteriorated portion of each cell is not specified and the life of a fuel 
cell main body can be prolonged. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the fuel cell power generation plant which connects both gas stream ways so 
that it may have the fuel cell main part constituted by laminating many single batteries 
and oxidant gas may be sent for fuel gas to the fuel pole of said single battery on the 
oxidizer pole of said single battery The fuel pell power generation plant characterized by 
preparing the fuel gas and the oxidant gas system which have the channel change means 
which can be switched to right reverse both directions for the fuel gas in said single 
battery, and the flow direction of oxidant gas. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a fuel cell power generation plant. 
[0002] 

[Description of the Prior Art] A fuel cell is a power generation means to obtain a direct 
electricity output from the electrochemical reaction produced on an electrode. In a fuel 
cell, in order to perform this electrochemical reaction continuously, you have to supply 
fuel gas and oxidant gas to the fuel pole and air pole which face each other on both sides 
of an electrolyte layer continuously, respectively. 

[0003] An example of the composition of a fuel cell is shown in drawing 3 . The fuel cell 
main part 1 is equipped with the single battery 5 which serves as the electrolyte layer 2 
from the fuel pole 3 and the oxidizer pole 4 which are arranged by sticking to the both 
sides, and fuel gas 6 and oxidant gas 7 are supplied to both poles 3 and 4, respectively. 
Since many single batteries 5 are laminated and are constituted, the separator 8 for 
securing supply of each gas is used. This figure shows typically the fuel cell main part 1 
with which fuel gas 6 and oxidant gas 7 are supplied to the single battery 5 as a parallel 
style or an opposite style. Both gas 6 and 7 flow and flow out in the direction 
perpendicular to Drawings. The mixed gas which generally uses hydrogen as main 
ingredients as fuel gas 6 is used, and the mixed gas which generally uses oxygen as main 
ingredients as oxidant gas 7 is used. 

[0004] Oxygen and hydrogen react electrochemically within the single battery 5, and bring 
forth an electric output and steam. Since it reacts while hydrogen in fuel gas 6 and oxygen 
in oxidant gas 7 flow along with the single battery 5, both gas 6 and the molar fraction of 
hydrogen and oxygen in seven fall in the direction of a flow gradually. Moreover, since fuel 
gas 6 and oxidant gas 7 absorb generation of heat by the reaction, those temperature 
assumes the temperature gradient to which it goes up in the direction of a flow, and the 
single battery 5 also goes up in the direction of a flow of gas. 
[0005] The Electrochemistry Sub-Division reaction becomes active, so that the 



temperature of the single battery 5 is generally so high that the molar fraction of hydrogen 
fn gas and oxygen is high. If the Electrochemistry Sub-Division reaction is active, the 
current density produced in the portion is large. Moreover, since the calorific value of the 
portion by reaction fever is large if the Electrochemistry Sub-Division reaction is active, 
the temperature of the portion becomes high easily. The single battery 5 shows 
distribution of temperature and current density by the synergy of both gas 6, and the 
concentration of 7 and the liveliness of a reaction. 

[0006] The single battery 5 deteriorates easily in the field exposed to a field or high 
temperature with high current density. Therefore, degradation of the single battery 5 
advances locally, while current density and temperature are [ each other ] related. 
[0007] 

[Problem to be solved by the invention] Thus, since a fuel cell assumes the temperature 
distribution which is not uniform, and current density distribution, degradation may 
advance locally in the portion used as high temperature or high current density. 
[0008] The fuel cell main part 1 is divided into a parallel style type, an opposite style type, 
and three rectangular style type form according to the flow direction of fuel gas 6 and 
oxidant gas 7. The single battery 5 has respectively characteristic temperature 
distribution and current density distribution according to such form. 

[0009] Among these, it is thought that the single battery 5 has the feature which becomes 
high temperature easily locally as compared with the battery composition of other two 
form, and rectangular style type battery composition has an early advance of degradation. 
In order to make uniform temperature distribution of the single battery 5, and current 
density distribution, parallel style type battery composition is excellent, but a temperature 
gradient and a current density slope still cannot be made into zero. In order to aim at the 
reinforcement of a fuel cell, it is necessary to suppress local degradation of the single 
battery 5 to the minimum. Then, it is in the purpose of this invention offering the fuel cell 
power generation plant which controls degradation of a single battery as much as possible, 
and prolonged the life of the fuel cell main part. 
[0010] 

[Means for solving problem] This invention is equipped with the fuel cell main part 
constituted by laminating many single batteries in order to attain the above-mentioned 
purpose. In the fuel cell power generation plant which connects both gas stream ways so 
that oxidant gas may be sent for fuel gas to the fuel pole of a single battery on the 
oxidizer pole of a single battery It is characterized by preparing the fuel gas and the 
oxidant gas system which have the channel change means which can be switched to right 
reverse both directions for the fuel gas in a single battery, and the flow direction of 
oxidant gas. 
[0011] 

[Function] The principle of this invention is explained with reference to drawing 2 . 
[0012] This is what was applied to the parallel style type fuel cell main part 1, and other 
opposite style types and a rectangular cross style type are also the same. With the 
separator 8, it is divided mutually and fuel gas 6 and oxidant gas 7 are flowing through 
both sides of the single battery 5 in parallel. In (a), any gas is flowing into this side from 
back, and temperature is high in this side and it is in the tendency for the single battery 5 
to have high temperature distribution by the lower stream side of gas similarly. Since the 
reaction ingredient of gas is reduced in the direction of a flow, the density of the current 
produced by a reaction changes in the direction of a flow. Furthermore, current density 
changes depending on the capacity factor and gas temperature of gas. Therefore, the 
degradation speed of the single battery 5 changes by the upper stream [ of gas ], and 
lower stream side with the temperature distribution of the single battery 5, and current 



density distribution, and the life of the single battery 5 is restricted in the early portion of 
degradation. 

[0013] Then, by a channel change means, as shown in (b), the flow direction of both gas is 
switched to back from this side. It means that the temperature distribution and density 
distribution of the single battery 5 settle in different distribution from change before, and 
the portion with temperature and the current density conditions of being easy to 
deteriorate in the single battery 5 had moved them, being dependent also on distribution 
about degradation. After a certain time progress, again, if the flow direction of gas is 
reversed, depending on distribution about degradation of the single battery 5, temperature 
distribution and current density distribution will change and will move the part which 
deteriorates easily. 

[0014] Thus, by switching the flow direction of gas to the both directions which have the 
relation of a right contrary, the degradation portion of the single battery 5 is not specified 
as a certain position, but it is lost that the life of the single battery 5 will be restricted by 
only degradation of the position. Therefore, the life of the fuel cell main part 1 can be 
prolonged. 
[0015] 

[Working example] One example of this invention is hereafter explained with reference to 
drawing 1 (a) and (b). The fuel gas system 1 1 is connected to the fuel pole 3 of the single 
battery 5, and the oxidant gas system 12 is connected to the oxidizer pole 4 of the single 
battery 5. 

[0016] The fuel gas system 1 1 consists of a battery entrance pipe 13, and the fuel gas 
change-over valve 14 and the battery outlet pipe 15, and the oxidant gas system 12 
consists of a battery entrance pipe 16, and the oxidant gas change-over valve 17 and the 
battery outlet pipe 18 similarly. 

[0017] The fuel gas change-over valve 14 can be arranged in the position where the 
battery entrance pipe 13 and the battery outlet pipe 15 cross as shown in a figure, and a 
mutual course can be opened for free passage now. It can arrange to the oxidant gas 
change-over valve 17 in the position where the battery entrance pipe 16 and the battery 
outlet pipe 18 cross similarly, and a mutual course can be opened for free passage. 
[0018] In the above-mentioned composition, the valve element of the fuel gas change- 
over valve 14 in (a) is opening battery entrance pipe 13 comrades for free passage, and 
makes this a positive style position. Moreover, in (b), the battery entrance pipe 13 and the 
battery outlet pipe 15 are opened for free passage, and let this be an adverse current 
position. Similarly, the valve element of the oxidant gas change-over valve 17 of (a) is 
opening battery entrance pipe 16 comrades for free passage, and makes this a positive 
style position. In (b), the battery entrance pipe 16 and the battery outlet pipe 17 are 
opened for free passage, and let this be an adverse current position. 
[0019] During operation of a fuel cell power generation plant, the fuel gas change-over 
valve 14 and the oxidant gas change-over valve 17 are operated, and from a positive style 
position, it switches to a positive style position with progress of time from an adverse 
current position again, and goes to an adverse current position. 

[0020] The portion which has by this temperature and the current density conditions of 
being easy to deteriorate in the single battery 5 with time can be moved, and it becomes 
possible to lose that the life of the single battery 5 receives restriction only by 
degradation. 
[0021] 

[Effect of the Invention] As explained above, since this invention switched the fuel gas in 
a single battery, and the flow direction of oxidant gas to right reverse both directions, it is 
lost that the degradation part of a single battery is specified of it, and it does so the 



outstanding effect that the life of a fuel cell main part is extensible. 



[Translation done.] 
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